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SEQ ID NO: I: 

GGCATATTAGCTTGGGTTACTGTGAATTTTCTGACAGGTCAGCTGCATGGCCACAGA 

CAGGAGACTGTGGGGACCTTGGACCTAGGGGGAGCCTCCACCCAAATCACGTTCCT 

GCCCCAGTTTGAGAAAACTCTGGAACAAACTCCTAGGGGCTACCTCACTTCCTTTGA 

GATGTTTAACAGCACTTATAAGCTCTATACACATAGTTACCTGGGATTTGGATTGAA 

AGCTGCAAGACTAGCAACCCTGGGAGCCCTGGAGACAGAAGGGACTGATGGGCACA 
CTTTCCGGAGTGCCTGT 



SEQ ID NO:2: 

GCGGGCTGCCGCGCAAGGGTGGCGCGCGCGCGTTTTCCTTGTTCCTGGTCAACAAAG 

AAATGTGGAGTGTCTTGGCTGAATCCTCATACAGACAAGATCATTATGGTGCTGTTA 

GGTTGAAAAAGTGATATAATAAAGGAACCAAGGAGAAAATTCAGAAGGAAAGAAA 

AAATTGCCTCTGCAGGTGTGCGAGCAGGATTGCTTCTGCAACAAAAGCCTCCACCCA 

GCCACATCirGGGAAAAGAATGGCCACTTCTTGGGGCACAGTCTTTTtCATGCTGGT 

GGTATCCTGTGTTTGCAGCGCTGTCTCCCACAGGAACCAGCAGACTTGGTTTGAGGG 

TATCTTCCTGTCTTCCATGTGCCCCATCAATGTCAGCGCCAGCACCTTGTATGGAATT 

ATGTTTGATGCAGGGAGCACTGGAACTCGAATTCATGTTTACACCTTTGTGCAGAA.A 

ATGCCAGGACAGCTTCCAATTCTAGAAGGGGAAGTTTTTGATTCTGTGAAGCCAGGA 

CTTTCTGCTTTTGTAGATCAACCTAAGCAGGGTGCTGAGACCGTTCAAGGGCTCTTA 

GAGGTGGCCAAAGACTCAATCCCCCGAAGTCACTGGAAAAAGACCCCAGTGGTCCT 

AAAGGCAACAGCAGGACTACGCTTACTGCCAGAACACAAAGCCAAGGCTCTGCTCT 

TTGAGGTAAAGGAGATCTTCAGGAAGTCACCTTTCCTGGTACCAAAGGGCAGTGTTA 

GCATCATGGATGGATCCGACGAAGGCATATTAGCTTGGGTTACTGTGAAnTTCTGA 

CAGGTCAGCTGCATGGCCACAGACAGGAGACTGTGGGGACCTTGGACCTAGGGGGA 

GCCTCCACCCAAATCACGTTCCTGCCCCAGTTTGAGAAAACTCTGGAACAAACTCCT 

AGGGGCTACCTCACTTCCTTTGAGATGTTTAACAGCACTTATAAGCTCTATACACAT 

AGTTACCTGGGATTTGGATTG.AAAGCTGCAAGACTAGCAACCCTGGGAGCCCTGGA 

GACAGAAGGGACTGATGGGCACACTTTCCGGAGTGCCTGTTTACCGAGATGGTTGG 

AAGCAGAGTGGATCTTTGGGGGTGTGAAATACCAGTATGGTGGCAACCAAGAAGGG 

GAGGTGGGCTTTGAGCCCTGCTATGCCGAAGTGCTGAGGGTGGTACGAGGAAAACT 

TCACCAGCCAGAGGAGGTCCAGAGAGGTTCCTTCTATGCTTTCTCTTACTATTATGA 

CCG AGCT GTTGACACAGACATGATTGATTATGAAAAGGGGGGTATTTTAAAAGTTGA 

AGATTTTGAAAGAAAAGCCAGGGAAGTGTGTGATAACTTGGAAAACTTCACCTCAG 

GCAGTCCTTTCCTGTGCATGGATCTCAGCTACATCACAGCCCTGTTAAAGGATGGCT 

TTGGCTTTGCAGACAGCACAGTCTTACAGCTCACAAAGAAAGTGAACAACATAGAG 

ACGGGCTGGGCCTTGGGGGCCACCTTTCACCTGTTGCAGTCTCTGGGCATCTCCCAT 

TGAGGCCACGTACTTCCTTGGAGACCTGCATTTGCCAACACC1 1 1 i 1 AAGGGGAGGA 

GAGAGCACTTAGTTTCTGAACTAGTCTGGGGACATCCTGGACTTGAGCCTAGAGATT 

WRGTTAATTAASCGGCCGAGCTTATCCTTWATRAGGTAATTTACTTGCMTGGCCGCG 

TTTACACGTCGTGATGGNAAACCTGCGTCCCAACTAACGCTTGASAMATCCCCTTCG 

CAGCTGCGATACCAAAAGCCGACGACGCCTTCCACAGTGCCA 
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SEQ IDNO:3: 

NLA.TSWGTVTFNILWSCVCSAVSHKN*QQTWFEGIFLSSMCPINVSASTLYGIMFDAGSTG 

TRIHVYTFVQKMPGQLPILEGEVFDSVKPGLSAFVDQPKQGAETVQGLLEVAKDSIPRSH 

WKKTPWLKATAGLRLLPEHKAKALLFEVKEIFRKSPFLVPKGSVSIMDGSDEGILAWV 

T\ r NTLTGQLHGHRQETVGTLDLGGASTQITFLPQFEKTLEQTPRGYLTSFEMFNST\ r KLY 

THSYLGFGLKAARLATLGALETEGTDGHTFRSACLPRWLEAEWIFGGVKYQYGGNQEG 

EVGFEPCYAEVLRVVRGKLHQPEEVQRGSFYAFSYYYDRAVDTDMIDYEKGGILKVED 

FERKAREVCDNLENFTSGSPFLCMDLSY1TALLKDGFGFADSTVLQLTKKVNNIETGWA 

LGATFHLLQSLGISH 
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Nucleotide sequence of the CD39-L4 mutant ACRIII (SEQ ID NO:6). 
The nucleotide changes have been highlighted. The G to A and A to 
C changes at positions 5 02 and 5 03 produce a Thr, the T to C, C 
to A and C to A changes at positions 508-510 result in a Gin and 
the A to C changed at position 525 result in a Phe. 

ATGGCCACTTCTTGGGGCACAGTCTTTTTCATGCTGGTGGTATCCTGTGTTTGCAGCGCTGTCT 
C C C AC AGG AAC C AG C AGACTTGGTTTG AGGGTATCTTCCTGTCTTC C ATGTG C C C C AT C AATGT 
C AG CG C CAG CAC CTTGTATGG AATTATGTTTGATGCAGGGAG CACTGG AACTCG AATTC ATGTT 
TACACCTTTGTGCAGAAAATGCCAGGACAGCTTCCAATTCTAGAAGGGGAAGTTTTTGATTCTG 
TGAAGCCAGGACTTTCTGCTTTTGTAGATCAACCTAAGCAGGGTGCTGAGACCGTTCAAGGGCT 
CTTAG AGGTGG C C AAAG ACT CAATCC CCCG AAGTCACTGG AAAAAG AC CCC AG TGGT C CT AAAG 
GCAACAGCAGGACTACGCTTACTGCGAGAAGA.CAAAGCCAAG 

AGATCTTCAGGAAGTCACCTTTCCTGGTACCAAAGGGCAGTGTTAGCATCATGACTGGACAAGA 
CG AAGG CATATTCG CTTGGGTTACTGTG AATTTTCTGACAGGTCAGCTG CATGG C CAC AG AC AG 
GAGACTGTGGGGACCTTGGACCTAGGGGGAGCCTCCACCCAAATCACGTTCCTGCCCCAGTTTG 
AGAAAACTCTGGAACAAACTCCTAGGGGCTACCTCACTTCCTTTGAGATGTTTAACAGCACTTA 
TAAG CTCTATACACATAGTTAC CTGGGATTTGGATTGAAAGCTG C AAGACTAG CAAC C CTGGG A 
GCCCTGGAGACAGAAGGGACTGATGGGCACACTTTCCGGAGTGCCTGTTTACCGAGATGGTTGG 
AAG C AG AGTGG ATCTTTGGGGGTGTG AAATAC C AGTATGGTGGCAAC CAAG AAGGGG AGGTGGG 
CTTTGAGCCCTGCTATGCCGAAGTGCTGAGGGTGGTACGAGGAAAACTTCACCAGCCAGAGGAG 
GTCCAGAGAGGTTCCTTCTATGCTTTCTCTTACTATTATGACCGAGCTGTTGACACAGACATGA 
TTGATTATGAAAAGGGGGGTATTTTAAAAGTTGAAGATTTTGAAAGAAAAGCCAGGGAAGTGTG 
TGATAACTTGGAAAACTTCACC TCAGGCAGTCCTTTCCTGTGCATGGATCTCAGCTACATCAC 
AGCCCTGTTA AAGGATGGCTTTGGCTTTGCAGACAGCACAGTCTTACAGCTCACAAAGAAAGT 
GAAC AACATAG AGACGGGCTGGGCCTTGGGGGCCACCTTTCACCTGTTGCAGTCTCTGGGCA 
TCTCCCATTGA 



Amino acid sequence of CD39-L4 mutant ACR III (SEQ ID NO:7). The 
amino acid changes are D to T (a. a. 168) , S to Q (a. a. 170), and L 
to F (a. a. 175) . The changes are shown in bold. 



MATS YGTVFFMLVVS CVCS AVSHRNQQTWFEGIFLSSMCPINVS AS TLYGIMFDAGSTGT 
RIHVYTFVQKMPGQLPILEGEVFDSVKPGLSAFVDQPKQGAETVQGLLEVAKDSIPRSHW 
KKTPWLKATAGLRLLPEHKAKALLFEVKE I FRKS PFLVPKGS VS IMJGQDEGIEAWVTV 
NFLTGQLHGHRQETVGTLDLGGASTQITFLPQFEKTLEQTPRGYLTSFEMFNSTYKLYTH 
SYLGFGLKAARLATLGALETEGTDGHTFRSACLPRWLEAEWIFGGVKYQYGGNQEGEVGF 
EPCYAEVLRWRGKLHQPEEVQRGSFYAFSYYYDRAVDTDMIDYEKGGILKVEDFERKAR 
EVCDNLENFTSGSPFLCMDLSYITALLKDGFGFADSTVLQLTKK^NNIETGWALGATFHL 
LQSLGISH 
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